The Babassu nut (Orbignya phalerata Mart.) mesocarp is traditionally transformed to flour and consumed in some Brazilian areas for its attributed medicinal activity; however, its chemical properties remain to be elucidated. The present work aimed at analyzing the babassu mesocarp phytochemical constituents. Babassu nut samples were collected in the Brazilian Amazon, and their mesocarps were prepared and macerated in different solvents. The chromatographic fractionation of selected methanol extracts yielded three fractions, A-5, A-6, and B -1 that were characterized with high resolution methods. Fraction A-5 was characterized through GC/MS as a fatty acid mixture with predominance of eicosanoic (38.67 %) and 11-octadecanoic (21.71 %) acids. Fraction A-6 was characterized by the presence of three phytosteroids (32.02 %), sesquiterpene (nerolidol; 24.89 %), and diterpene (17-acetoxy-19-kauranal; 15.17 %). The 1 H and 13 C NMR spectra on fraction A-6 showed characteristic chemical shifts for its compounds. Compound B-1 was identified as ergostanol-3-benzoate based on NMR experiments in one and two dimensions. These results constitute the first identification of babassu mesocarp chemical constituents in 1 and 2-dimensions, paving the way to understanding its role in popular medicine.
Introduction
The Babassu palm tree, Orbignya phalerata Mart. (Arecaceae), is widely distributed in the Brazilian northern, northeastern, and mid-western regions. Babassu occurrence is particularly concentrated in the region known as "Mata dos Cocais", which entails the States of Maranhão, Tocantins, and Piauí [1] . In the State of Amazonas, babassu palm trees occur in non-flooded landscapes [2, 3] . This species has several scientific synonyms: Attalea lydiae The babassu nut mesocarp is a food source, has medicinal applications in popular culture, and its oil is employed in biodiesel production [5] [6] [7] .
Despite being one of the most economically important fruits in Brazil, the babassu nut composition and its nutritional and medicinal values remain little investigated. The babassu nut mesocarp is predominantly amylaceous (ca. 66 %), containing calcium, phosphorus, magnesium, potassium, and iron [1] . The flour obtained from the babassu mesocarp-after its drying, grinding, and roasting-is consumed as garnish in traditional dishes or drunk dissolved in water to treat rheumatism, ulcers, and inflammations [8, 9] . Furthermore, immunomodulatory, anti-inflammatory, and antithrombotic activities have been reported [8, [10] [11] [12] . This work presents the very first report on the phytochemical composition of the Amazonian babassu mesocarp.
Materials and methods

Babassu nut samples and extract preparation
Two babassu nut samples were obtained in natura from the Nossa Senhora Aparecida Community in the city of Rio Preto da Eva-in the Brazilian State of Amazonas. The nuts were rinsed, dried at room temperature, and manually peeled with the help of a knife to remove their mesocarps (initial weight the mesocarps: 1818 g). Mesocarp extracts were prepared as follows:
Mesocarp sample A (880 g) was subjected to maceration with methanol at room temperature for seven days, followed by maceration with water in a refrigerated environment for five days. This protocol resulted in one methanolic extract (Extract 1) and one aqueous extract (Extract 2).
Mesocarp sample B (938 g) was subjected to successive macerations with hexane, methanol, and water for seven days in each solvent, yielding one hexane extract (Extract 3), one methanol extract (Extract 4), and one aqueous extract (Extract 5).
All organic extracts were concentrated using a rotary evaporator, and the aqueous extracts were obtained after being lyophilized. All five extracts were subjected to thin layer chromatographic separation. From this step, promising extracts (as informed by thin layer chromatography analyses) were selected for chromatographic fractioning. The methanolic extract 1 (6.11 g) was subjected to chromatographic fractionation on a silica gel column (70 -230 mesh; h × ϕ = 24.0 × 5.0 cm) and eluted with hexane, hexane: EtOAc (2 -50 %), EtOAc, and MeOH. Out of the resulting 23 fractions, the combined fractions 11 and 12 were subjected to another chromatographic fractionation on silica gel (230-400 mesh; h x ϕ = 32.0 × 1.5 cm) and eluted with hexane and hexane: EtOAc (10 -50 %). In parallel, fractions 5 (henceforth labelled as A -5) and 6 (henceforth labelled as A -6) were analyzed by GC/MS and 1 H and 13 C NMR.
Liquid-liquid partition of extract 4
The methanolic extract 4 (18.94 g) was successively partitioned with hexane, dichloromethane, ethyl acetate, and methanol. 
Chemical analysis procedures
Nuclear Magnetic Resonance (NMR) spectra were measured in a Bruker DRX 400 apparatus; chemical shifts (δ) were expressed in ppm and coupling constants (J ) in Hertz; TMS was used as internal standard. The Gas Chromatography/Mass Spectroscopy (GC/MS) run was conducted with a Shimadzu A -17 system, equipped with a DB-5 (30 m × 0.25 mm × 0.25 µm) fused silica capillary column; the heating scheme used consisted of 60 • C -210 • C, 10 • C/min; 210 • C -280 • C, 10 • C/min, remaining for 10 min. Column chromatography (CC) was performed on silica gel 60 (Merck, 70-230 mesh), Amberlit (XAD-2, Supelco). Analytical Thin-layer Chromatography (TLC) was carried out on Merck Kiesegel 60 F254 plates (0.25 mm).
Results and Discussion
A total of five babassu nut extracts were obtained from macerations with methanol (Extract 1; 21.26 g and Extract 4; 22.25 g), hexane (Extract 3; 0.17 g), and water (Extract 2; 11.49 g and Extract 5; 3.54 g). Two of the methanol extracts (Extracts 1 and 4) were selected, fractionated, and partitioned. Out of extract 1, fractions A-5 and A-6 were selected and analyzed through GC/MS and NMR, whereas extract 4 was further characterized with NMR experiments in one and two-dimensions. Previous studies on babassu nut fatty acids from the Maranhão region revealed the predominance (44.9-54.7 %) of short chain saturated fatty acids, such as lauric acid (C12:0) [13, 14] . Ours is the first report on babassu mesocarp fatty acids analysis revealing predominance of saturated (C20:0) and unsaturated (C18:1) fatty acids. There are registers of these predominant fatty acids in fruits of some botanical families; for instance, eicosanoic acid was found in high concentrations (26. 
Chemical composition of fraction A-6
The GC/MS analyses of fraction A-6 (5.0 mg), from extract 1, revealed the presence of steroids (32.0 %), sesquiterpene (24.9 %) and diterpene (15.2 %), these major constituents of fraction A-6 are presented in Table 3 and their structural formulae in Fig. 1 
Identification of compound B-1
Compound B-1 (3.0 mg), from extract 1, was characterized as an ergostane-type steroid (Fig. 2) based on one-dimensional ( 1 H and 13 C), and two-dimensional (HSQC and HMBC) NMR spectra. The 1 H NMR spectrum showed signs of methyl groups typical of ergostane-type steroids defined by two singlets at δ 0.86 (Me-18) and 0.89 (Me- 19) , and four doublets Table 3 . Major chemical constituents (%) of the fraction A-6.
at J = 6.5 Hz at δ 0.82 (Me-21), 0.88 (Me-26 andMe-28), and 0.92 (Me-27). The oxymethyl hydrogen signal was verified at δ 4.33 (m). The 13 C NMR spectrum showed steroid signals at the δ 56. [18] were previously found in Areca catechu (Arecaceae) fruits. Silva et al. [19] identified several foods, including oleaginous plants, that are natural phytosteroid sources and exhibit hypocholesterolemic properties, potentially helping to prevent cardiovascular diseases.
Conclusion
In this work we have deepened the current understanding of the babassu mesocarp composition via high-resolution chemical analysis methods. We have revealed the presence of fatty acids, steroids, sesquiterpene, and diterpene in the babassu nut, adding information that is valuable to explaining the economic importance of this palm tree Brazil. However, further knowledge on the babassu nut mesocarp constituent molecules is still required to better understand the nut's dietary value and to justify its use in popular medicine. 
